and in women aged 70 and over it was 22%. In these three age categories, the referral rates of a positive screening mammography per 1000 screened women were 4-9, 6-2, and 11-8, respectively. Specificity rates were between 99% and 100%. Current predictive values of referral were high: in the specific age categories 39%, 59%, and 68% of the referred women had cancer. Detection rates remained fairly stable over the rounds 4-9, at 1 9, 3X6, and 8-0 cancers per 1000 screened women. In the two year period between screening the numbers of interval cancers per 1000 screened women were 2-2, 2-2, and 2-9, for the three age categories respectively. With regard to invasive cancers detected during screening, the percentage ofsmall tumours (< 20 mm on the mammogram) was 84% in each age category. For women younger than 50 years, the proportion of intraductal carcinoma in all the cancers detected at screening was 40%, while it was 15% in the other age categories. Conclusion -Throughout the nine rounds, the screening outcomes were found to be adequate, particularly considering the high specificity rate and the predictive value of referral without the interference of a low detection rate. Although the occurrence of interval cancers seemed high, it was similar to other screening programmes. Despite a relatively low referral rate, the ratios of screen detected versus interval cancer cases were favourable. Well organised screening programmes can achieve good mammography results without too many false positives. It is important that women continue to participate in a screening programme because cancer can still be detected even after several successive negative screening examinations.
ferral, detection, and disease stage were calculated, as well as the specificity of screening mammography and the predictive value of referral and biopsy. From round 3 onwards, the attendance rate of women younger than 50 years stabilised at 70%, in women of 50-69 years it was 62%, and in women aged 70 and over it was 22%. In these three age categories, the referral rates of a positive screening mammography per 1000 screened women were 4-9, 6-2, and 11-8, respectively. Specificity rates were between 99% and 100%. Current predictive values of referral were high: in the specific age categories 39%, 59%, and 68% of the referred women had cancer. Detection rates remained fairly stable over the rounds 4-9, at 1 9, 3X6, and 8-0 cancers per 1000 screened women. In the two year period between screening the numbers of interval cancers per 1000 screened women were 2-2, 2-2, and 2-9, for the three age categories respectively. With regard to invasive cancers detected during screening, the percentage ofsmall tumours (< 20 mm on the mammogram) was 84% in each age category. For women younger than 50 years, the proportion of intraductal carcinoma in all the cancers detected at screening was 40%, while it was 15% in the other age categories. Conclusion -Throughout the nine rounds, the screening outcomes were found to be adequate, particularly considering the high specificity rate and the predictive value of referral without the interference of a low detection rate. Although the occurrence of interval cancers seemed high, it was similar to other screening programmes. Despite a relatively low referral rate, the ratios of screen detected versus interval cancer cases were favourable. Well organised screening programmes can achieve good mammography results without too many false positives. It is important that women continue to participate in a screening programme because cancer can still be detected even after several successive negative screening examinations.
(J7 Epidemiol Community Health 1996;50:353-358)
The generally accepted conclusion from randomised trials is that regular mammographical screening results in a 20-40% reduction in breast cancer mortality."1 For current and newly started programmes, it is important to have some idea of the screening outcomes that may be expected. As determinants for expected reductions in breast cancer mortality in the population, rates of attendance and detection as well as disease stage need to be assessed. Measures such as positive predictive value in the case of referral for further diagnostic evaluation, specificity rate, and predictive value of biopsy, play important roles in community health care and economics.
The breast cancer screening programme in Nijmegen started in 1975. Women are sent an invitation for a screening mammography once every two years. Up to the ninth round, more than 40000 women had been invited. The findings of these nine screening rounds are presented, stratified into the age categories <50, 50-69, and . 70 years at each invitation, which also enabled us to study age specific trends in screening mammography performance.
Methods

THE SCREENING PROGRAMME
The population based programme in the city ofNijmegen (145 000 inhabitants) offered nine rounds of screening with an interval of two years. In the first screening round, conducted in 1975-76, all the women born between 1910 and 1939 were sent a personal letter inviting them to participate. In the subsequent screening rounds, women born before 1910 were also invited. After the fourth round, women born between 1940 and 1944 also received an invitation and after the fifth round those born in 1945 were invited. From round 6 onwards, all the women bom before 1947 were invited. In the ninth round, women aged 70 years and older were offered the opportunity to undergo Cancer at screeningt -23 (1) 12 (2) 15 (0) 11 (2) 16 (4) 17 (3) 14 (1) 12 (1) Interval cancert
*Number of women screened for the first time out of the total number of screened women. tIn parentheses, the number of ductal carcinoma in situ out of the total number of cancers. tIn the first screening round only women aged 50-65 y.
screening, but had to make, an appointment for a screening examination themselves. At the screening centre, single view mammography was carried out in subsequent screening rounds. Initially a lateral view and from the fourth round onwards a mediolateraloblique view was taken, using a General Electric (CGR) 600 T. The films were processed and first studied by the radiographer. A second view was taken in the craniocaudal direction of one breast if the quality was not good enough for evaluation (for example, because of overprojection), or of both breasts if a lesion was suspected. All the films were read by at least one and mostly two radiologists, who decided whether referral was necessary. Referral was based on characteristics such as density and specific microcalcifications or indirect signs such as asymmetry of the breast tissue or nipple retraction.
The general practitioners of women whose mammograms suggested possible malignancy were informed of this and advised to refer these women to one of the two hospitals in Nijmegen, where complete mammography and physical examination were conducted. The so called "diagnostic mamma-team", comprising radiologists, surgeons, and pathologists, decided whether any further diagnostic tests were needed.
The screening outcomes over the first six screening rounds (1975-86) presented by birth cohort have been published before.7 Data from the subsequent three screening rounds (1987-92) are now available and add substantially to the earlier results.
STATISTICAL METHODS
For each round, all the numbers and rates were calculated according to age at the specific screening invitation. Specificity denotes the number of true negative screening results in relation to the total number of "non-cancer" women. This was calculated as the number of negative screening results divided by the total number of screened women minus the number of patients detected by screening.8
Results
The outcomes of all nine rounds of the screening programme are presented in table 1. Table  2 presents the effect measures calculated from these outcomes.
ATTENDANCE
In the period 1975-92, a total of41 087 women were screened with 148 699 mammograms. For women younger than 50 years the attendance (fig 1) remained fairly stable, at about 70%, between 1981 and 1992 (rounds 4-9). The attendance rate for women aged 50-69 years stabilised at slightly more than 60%. For women aged 70 and older, the attendance rate had declined to below 20% by the ninth round. In the ninth round approximately 35% of all the women who had been invited at least eight times had been screened 8 times (always); 20% had been screened 6-7 times, 20% 4-5 times and 25% less than 3 times. Approximately 10% of the women who were invited to the ninth round had never been screened. (fig 4) were fairly from the expected rate in the total population small, approximately 10 at each round years, 16% in the 50-69 year old category, and i may be responsible for the increase in 13% in the elderly. The absolute detection rates Letection rate. It is also possible that the of DCIS in the specific age groups in Nijmegen mography technique has improved during during round 7 up to and including 9, the same period and yielded more mam-current steady state, were 0-75/10' (=9/ aphically detectable preclinical cancers, 11939), 050/103 (= 14/27651) and 0-95/103 ding intraductal carcinomas. This pro-(= 5/5258), respectively. This forms a "J" shape ion is refuted, however, by the observation with the elderly at the top, the 50-69 year 
